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(57) Abstract: An ACK/NACK method and system for use in time 
division duplex (TDD) and frequency division duplex (FDD) systems. 
In high speed downlink packet access (HSDPA), based on the assign- 
ment of times! ots for the high speed shared information channel (HS- 
SICH), each user equipment (UE) can be assigned two (2) different 
channelization codes. It is then possible to adopt the signaling con- 
vention that one code represents acknowledge error-free (Ack) and the 
other code shall represent acknowledge error condition (Nack). The 
Node B is able to distinguish the presence of the transmitted chan- 
nelization code as opposed to the channelization code which is not 
transmitted. The probability of error, using this invention, is an order 
of a magnitude smaller than if the Ack/Nack were signaled using typ- 
ical modulation techniques. 
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[0001] METHOD AND APPARATUS FOR PROVIDING A 

HIGHLY RELIABLE ACK/NACK FOR TIME DIVISION DUPLEX 
(TDD) AND FREQUENCY DIVISION DUPLEX (FDD) 

[0002] FIELD OF INVENTION 

[0003] The present invention relates to the field of wireless 

communications. More specifically, the present invention relates to method and 
apparatus for providing a highly reliable Ack/Nack signal in the return channel, 
referred to as the high speed shared information channel (HS-SICH) in high- 
speed downlink packet access (HSDPA). 

[0004] BACKGROUND 

[0005] In HSDPA it is critical to have a highly reliable Ack/Nack signal in 

the return (uplink) channel, referred to as the High Speed Shared Information 
Channel HS-SICH. It is especially critical to recognize the Nack, because this is 
the message that indicates to the Network (the Node B) that it is required to 
retransmit data, which has failed to be correctly processed. 

[0006] SUMMARY OF THE INVENTION 

[0007] During a given time, up to eight (8) UEs are each assigned two (2) 

unique channelization codes, respectively representing ACK and NACK signals, 
which are easily distinguished from one another by the network (Node B). 
[0008] BRIEF DESCRIPTION OF THE DRAWING(S) 

[0009] The sole figure is a simplified system diagram useful in explaining 

the technique and apparatus of the present invention 

[0010] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT(S) 
[0011] Within a time division duplex (TDD) cell, for any given slot, there 

are 16 channelization codes available, both for uplink and downlink. In the 
HSDPA application, a given timeslot will be assigned for the HS-SICH. Without 
introducing a serious operational limitation, it can be assumed that no more than 
eight user equipments (8 UEs) will be receiving highspeed data at a given time. 
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Therefore, no more than eight (8) UEs will be transmitting uplink in the assigned 
HS-SICH timeslot. 

[0012] Therefore, each UE can be assigned two (2) channelization codes. It 

is then possible to adopt the signaling convention that one code represents ACK 
(previous downlink data burst was successful) and the other code shall represent 
Nack (previous downlink data burst was unsuccessful). Furthermore, the well 
documented set of additional uplink control information, e.g. Channel Quality 
Indicator (CQI), and Transmit Power Control (TPC) can be modulated onto the 
selected channelization code. 

[0013] The Node B is easily and readily able to distinguish the presence of 

the transmitted channelization code as opposed to the other channelization code, 
which is not transmitted. The probability of error, employing the technique of 
the present invention, will be an order of magnitude smaller than if the Ack/Nack 
were signaled using typical modulation techniques. 

[0014] This invention is particularly well suited to TDD, because there is 

no additional cost associated with the allocation of all sixteen (16) codes in the 
slot. It is also noted that, even though sixteen (16) codes are allocated, with eight 
(8) UEs transmitting in the slot, only eight (8) codes will be used at any one time. 
This invention may also be used in frequency division duplex (FDD) 
transmissions for signaling Ack/Nack for HSDPA. 

[0015] The sole figure of the application shows a system 10 comprised of a 

base station (Node B) 12 and a plurality of user equipments (UEs). In the 
example given, only two (2) user equipments (UEs) are shown for purposes of 
simplicity, it being understood that the number serviced by the BS 12 may be 
quite substantial. In the example, the first and second UEs 14 and 16 are 
serviced by the BS which can serve one or multiple cells. 

[0016] BS 12, at step SI, assigns each UE a pair of channelization codes 

wherein each of the pair of channelization codes assigned to each UE 14 and 16 
differ from one another. Each code of the channelization code pairs are 
respectively designated for use to represent an ACK and a NACK condition. 
UE2-16 and UE1-14 store their assigned code pairs, at S1A and SIB. 
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[0017] BS 12, at step S2 transmits a burst such as burst type 1 to a number 

of UEs. In the example given, BS 12, at step S2, transmits to UE2-16. UE2-16, 
at step S3 receives and decodes the burst. At step S4 UE2-16 determines if there 
is an error present in the reception. If an error is detected, the routine branches 
to step S5 causing the channelization code assigned as a Nack code to be 
transmitted to the BS12. BS12, at step S6, receives the code and, if an error 
channelization code (Nack) is detected, at step S7, the routine branches to step 
S8 to retransmit the temporarily stored burst to UE2-16 which receives the 
retransmitted burst at step S9. 

[0018] Assuming the burst received by UE2-16 at step S3 is error free, 

UE2-16, at step S4 branches to step S10 to transmit the channelization code 
assigned to UE2-16 to designate an ACK condition. BS12, at step Sll, receives 
this channelization code representing an ACK signal and, at step S12, detecting 
that there is no error, branches to step S13 to clear the burst which was 
temporarily stored. 

[0019] Although not shown for purposes of simplicity, it should be 

understood that up to six (6) additional UEs beyond UE1-14 and UE2-16, may be 
communicating with BS12 at the same time. 

[0020] As was described hereinabove, the maximum number of UEs will be 

transmitting only one code (either an Ack or an Nack code) at one time, thus 
limiting the total number of channelization codes transmitted at one time to 
eight (8). The technique described herein above is well suited to both TTD and 
FDD. 
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CLAIMS 

What is claimed is: 

1. A method for providing a highly reliable acknowledge - 
correct/acknowledge - error (ACK/NACK) capability for use by user equipments 
(UEs) in a wireless network, comprising: 

a base station (BS) providing a plurality of channelization codes for use in 
a time slot, each of said channelization codes being different from one another; 
said BS assigning two (2) of said channelization codes to at least one UE; 

and 

said BS designating one (1) of the two (2) channelization codes as an ACK 
signal and the other one of the pair of channelization codes as a NACK signal. 

2. The method of claim 1 wherein the step of providing includes 
providing twice as many channelization codes as are needed, based on demand; 
e.g. sixteen (16) different channelization codes, where only 8 are actually needed 
to satisfy the required demand. 

3. The method of claim 2 wherein the step of assigning further 
includes: 

assigning seven (7) different pairs of the remaining channelization codes to 
up to seven (7) more UEs in addition to said at least one UE; and 

said BS, for each of the seven (7) different pairs, designating one (1) of the 
two (2) channelization codes in each pair as an ACK signal and the other one of 
the pair of channelization codes in each pair as a NACK signal. This also applies 
if each UE is assigned N channelization codes for Ack and another N 
channelization codes for Nack. Then the method of claim 2 wherein the step of 
assigning further includes: 

assigning N-l different pairs of the remaining channelization codes to up 
to N-l more UEs in addition to said at least one UE; and 
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said BS, for each of the N-l different pairs, designating one (1) of the two 
(2) channelization codes in each pair 'as an ACK signal and the other one of the 
pair of channelization codes in each pair as a NACK signal. 

4. The method of claim 1 further comprising: 

said base station transmitting a burst to said at least one UE; 

said at least one said UE determining whether the transmitted burst 
contains an error; and 

said at least one UE transmitting the channelization code assigned to the 
UE to identify a burst having an error to the BS by, transmitting the 
channelization code representing a NACK condition. 

5. The method of claim 1 further comprising: 

said base station transmitting a burst to said at least one UE; 
said at least one UE determining whether the transmitted burst contains 
an error; 

said at least one UE transmitting the channelization code assigned to said 
at least one UE to identify an error-free burst to the BS by, transmitting the 
channelization code representing a ACK condition. 

6. Apparatus for providing a highly reliable acknowledge - 
correct/acknowledge - error (ACK/NACK) capability for use by user equipments 
(UEs) in a wireless network, comprising: 

a base station (BS) having means for providing a plurality of 
channelization codes for use in a time slot, each of said channelization codes 
being different from one another; 

said BS having means for assigning two (2) of said channelization codes to 
at least one UE; and 

said BS having means for designating one (1) of the two (2) channelization 
codes as an ACK signal and the other one of the pair of channelization codes as a 
NACK signal. 
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7. The apparatus of claim 6 wherein said providing means includes 
means to provide sixteen (16) different channelization codes. 

8. The apparatus of claim 1 wherein the means for assigning further 
includes means for assigning seven (7) different pairs of the remaining 
channelization codes to up to seven (7) more UEs in addition to said at lest one 
UE; and 

said BS designating means designating for each of the remaining UEs, one 
(1) of the two (2) channelization codes as an ACK signal and the other one of the 
pair of channelization codes as a NACK signal. 

9. The apparatus of claim 6 further comprising: 

said base station including means for transmitting a burst to said at least 
one UE; 

said at least one said UE having means for determining whether the 
transmitted burst contains an error; and 

said at least one UE having means for transmitting the channelization 
code assigned to the UE to identify a burst having an error to the BS by, 
transmitting the channelization code representing a NACK condition. 

10. The apparatus of claim 6 further comprising: 

said base station including means for transmitting a burst to said at least 
one UE; 

said at least one said UE determining whether the transmitted burst 
contains an error; and 

said at least one UE having means for transmitting the channelization 
code assigned to the UE to identify an error-free burst to the BS by, transmitting 
the channelization code representing a ACK condition. 
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